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Codornices Creek WatershedCodornices Creek Watershed



Oncorhynchus mykissOncorhynchus mykiss
Steelhead/Rainbow TroutSteelhead/Rainbow Trout

•• MidMid-- 1990’s anecdotal 1990’s anecdotal 
reportsreports

•• 1999 1999 electrofishingelectrofishing
confirmed presenceconfirmed presence

•• 2004 restoration 2004 restoration 
project relocated 127 project relocated 127 
O. mykissO. mykiss



Codornices Creek Watershed Codornices Creek Watershed 
Restoration Action Plan Restoration Action Plan 

CCWRAPCCWRAP
•• Goal Goal –– Restore stream habitat and steelhead Restore stream habitat and steelhead 

population population 

•• GrassGrass--roots beginning roots beginning –– 20002000
•• Funding Funding –– California BayCalifornia Bay--Delta Authority Watershed Delta Authority Watershed 

Program Prop. 13Program Prop. 13

•• Evaluation Evaluation –– Fish PopulationFish Population
Stream HabitatStream Habitat
Salmonid Migration BarriersSalmonid Migration Barriers
Water QualityWater Quality



CCWRAP CCWRAP –– Fish PopulationFish Population
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CCWRAP CCWRAP –– Fish PopulationFish Population
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CCWRAP CCWRAP –– Fish PopulationFish Population

What we learned…What we learned…

Codornices has a selfCodornices has a self--
sustaining, albeit small sustaining, albeit small 
population of population of O. mykissO. mykiss. . 

Salmonids successfully Salmonids successfully 
spawned in 2002 and spawned in 2002 and 
2003. 2003. 



CCWRAP CCWRAP –– Stream HabitatStream Habitat

•• PoolsPools

•• Erosion SitesErosion Sites

•• Spawning Gravel Spawning Gravel 



CCWRAP CCWRAP –– Stream HabitatStream Habitat

Pools comprise only 20% of Pools comprise only 20% of 
the length of the stream!!the length of the stream!!



CCWRAP CCWRAP –– Stream HabitatStream Habitat

Majority of pools less than Majority of pools less than 
2.5 feet deep!!2.5 feet deep!!



CCWRAP CCWRAP –– Stream HabitatStream Habitat



CCWRAP CCWRAP –– Stream HabitatStream Habitat

What we learned…What we learned…

13 of the 15 erosion site identified in this 13 of the 15 erosion site identified in this 
study were identified as priority erosion study were identified as priority erosion 
sites in a 1990 study. sites in a 1990 study. 

Three of the largest erosion sites occur Three of the largest erosion sites occur 
along St. Mary’s College High School. along St. Mary’s College High School. 



CCWRAP CCWRAP –– Stream HabitatStream Habitat

•• Median Particle SizeMedian Particle Size
-- Streambed particle sizes for successful Streambed particle sizes for successful 

steelhead spawning, egg incubation and fry steelhead spawning, egg incubation and fry 
emergence range from 10emergence range from 10--45 mm (45 mm (KondolfKondolf
1993)1993)

•• EmbeddednessEmbeddedness
-- 25% or less is considered suitable for 25% or less is considered suitable for 

salmonid spawning (CDFG 1998)salmonid spawning (CDFG 1998)



CCWRAP CCWRAP –– Stream HabitatStream Habitat

St. Mary’s 
College 

High School



CCWRAPCCWRAP–– Stream HabitatStream Habitat

What we learned…What we learned…

Streambank erosion occurring at St. Streambank erosion occurring at St. 
Mary’s College High School appears to be Mary’s College High School appears to be 
adversely effecting downstream spawning adversely effecting downstream spawning 
gravel and gravel and embeddednessembeddedness. . 



CCWRAP CCWRAP –– Migration BarriersMigration Barriers



Water QualityWater Quality –– TemperatureTemperature
CCWRAPCCWRAP



Water Quality Water Quality –– CoverCover
CCWRAPCCWRAP



Water Quality Water Quality –– DODO
SWAMPSWAMP
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Water Quality Water Quality –– DODO
SWAMP SWAMP 

Codornices Creek temporal variation 
in dissolved oxygen, mg/L
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Water Quality Water Quality –– PAHs PAHs 

Polycyclic Aromatic HydrocarbonsPolycyclic Aromatic Hydrocarbons
-- Petroleum products, soot, and Petroleum products, soot, and 
smokesmoke
-- bioaccumulatebioaccumulate in invertebratesin invertebrates

SWAMP 2005 SWAMP 2005 –– 8 8 PAHsPAHs above detection limits above detection limits 
not in not in exceedenceexceedence of criterionof criterion

Photo courtesy of: http://www.stetson.edu/~wgrubbs/pchem1/pah.jpg



CCWRAP CCWRAP ––Water QualityWater Quality
What we learned…What we learned…

Diazinon levels occasionally exceeded chronic and acute Diazinon levels occasionally exceeded chronic and acute 
criteriacriteria

Copper levels occasionally exceed chronic criterion but Copper levels occasionally exceed chronic criterion but 
not acute criterion not acute criterion 

Dissolved Oxygen levels are low during the summerDissolved Oxygen levels are low during the summer

Water temperatures are slightly high during the summerWater temperatures are slightly high during the summer

Want to further examine Want to further examine PAHsPAHs in sediment and waterin sediment and water



So Now What?!?So Now What?!?

Put the plan to action Put the plan to action 
within the community!!within the community!!



EducationEducation

•• Watershed FestivalsWatershed Festivals
•• Storm Drain Storm Drain 

StencilingStenciling
•• BrochuresBrochures
•• Volunteer Volunteer 

MonitoringMonitoring
•• School GroupsSchool Groups

Elementary Elementary ––
UniversityUniversity

Photos courtesy of Kids for the Bay



Watershed CouncilWatershed Council

•• A collaborative, A collaborative, 
multimulti--stakeholder stakeholder 
group group 

•• Diverse interests Diverse interests 
•• Watershed approach Watershed approach 

to managing natural to managing natural 
resourcesresources



Streambank StabilizationStreambank Stabilization







Backyard Demonstration Backyard Demonstration 
ProjectsProjects

•• Removal of Invasive Removal of Invasive 
VegetationVegetation

•• Revegetation with Revegetation with 
Native Riparian Native Riparian 
SpeciesSpecies

•• Small Erosion Control Small Erosion Control 
ProjectsProjects

•• Runoff ControlRunoff Control



Backyard Demonstration Backyard Demonstration 
ProjectsProjects



Continued MonitoringContinued Monitoring

•• Water qualityWater quality

–– Conventional (T, DO, Conventional (T, DO, 
pH, conductivity)pH, conductivity)

–– PAHsPAHs and First Flush and First Flush 
eventsevents

–– Live stream gage dataLive stream gage data



Continued MonitoringContinued Monitoring

http://www.http://www.balancehydrologicsbalancehydrologics.com/.com/codornicescodornices/creek/index./creek/index.phpphp





Continued MonitoringContinued Monitoring

•• Stream HabitatStream Habitat
–– V* V* ---- residual pool residual pool 

depthdepth
–– Mean particle sizeMean particle size
–– MacrobenthicMacrobenthic



Continued MonitoringContinued Monitoring

•• Fish PopulationFish Population

–– Quantitative Quantitative 
population and population and 
distributiondistribution

–– ElectrofishingElectrofishing

–– Spawning SurveysSpawning Surveys

–– OutmigrantOutmigrant TrappingTrapping



Why is NPS Pollution Why is NPS Pollution 
Important?Important?



Thank you for your interestThank you for your interest

Questions?Questions?

Protect your watershed!Protect your watershed!
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